Introduction
Some possible solutions to reduce the impact of the compressibil Some possible solutions to reduce the impact of the compressibility ity effects include effects include spanwise spanwise load alleviation, redesigning the wing, flying load alleviation, redesigning the wing, flying further from the maximum further from the maximum upwash upwash, and slowing down. This latter option , and slowing down. This latter option is explored in this set of results. In addition to the potentia is explored in this set of results. In addition to the potential for alleviating l for alleviating compressibility penalties due to formation compressibility penalties due to formation upwash 
Purpose and Hypothesis
This analysis uses Cart3D, a This analysis uses Cart3D, a cartesian cartesian mesh Euler solver with mesh Euler solver with adjoint adjoint driven mesh adaptation. The driven mesh adaptation. The inviscid inviscid drag of a wing, representative of a drag of a wing, representative of a typical commercial transport, is evaluated both in and out of fo typical commercial transport, is evaluated both in and out of formation. rmation. Because of the Because of the streamwise streamwise distance between the aircraft, solving for the distance between the aircraft, solving for the flow over the formation in a single domain is not tractable. Ins flow over the formation in a single domain is not tractable. Instead, the tead, the analysis is divided into three phases. In the first phase, the l analysis is divided into three phases. In the first phase, the lead wing is ead wing is evaluated in its own domain. The velocities on a plane a span or evaluated in its own domain. The velocities on a plane a span or two two behind the lead aircraft are extracted and use to initialize the behind the lead aircraft are extracted and use to initialize the velocity velocity field in a 2D field in a 2D Navier Navier--Stokes solver. This solution is propagated forward in Stokes solver. This solution is propagated forward in time to a fixed distance in front of the trailing aircraft. This time to a fixed distance in front of the trailing aircraft. This distance is still distance is still far enough away that the influence of the trailing aircraft has far enough away that the influence of the trailing aircraft has been been negligible. In the final phase, the propagated velocity field is negligible. In the final phase, the propagated velocity field is imposed as imposed as an upstream boundary condition on a domain containing the traili an upstream boundary condition on a domain containing the trailing ng aircraft. aircraft.
Materials and Methods
In formation, the trailing aircraft sees an inviscid drag reduction by approximately a factor of 2. However, we see that span efficiency starts falling off at a lower Mach number while in formation. This suggests that the formation would benefit from slowing down. Additionally, the low fidelity method that I have used in previous analyses [2] is shown to have good agreement with the CFD results, until compressibility effects start to become important.
Results
Reducing Mach number may be an effective approach for extended formations at transonic speeds. However, Navier-Stokes solutions are needed to verify that cases which show modest compressibility drag increases do not lead to separation or problems with buffet. Studies in varying lateral spacing, lift coefficient, and more complete geometries are currently being investigated. 
Conclusions

